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Project Background 

•

•

•

•

 

Buildings identified as (Net) Zero Energy (Ready) are 
becoming more prevalent 

There is a growing number of local, regional, and 
other definitions 

This can lead to confusion and uncertainty in claims, 
which might hamper organic growth of ZEB’s and rigor 
of voluntary and mandatory programs 

There is a federal role in initiating the development of 
a common, clear national definition 
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What are Zero Energy Buildings? 

Net Zero Site Energy:  A site ZEB produces at least as much energy as it uses in a year, 
when accounted for at the site. 

Net Zero Source Energy:  A source ZEB produces at least as much energy as it uses in a 
year, when accounted for at the source.  Source energy refers to the primary energy 
used to generate and deliver the energy to the site.  To calculate a building’s total 
source energy, imported and exported energy is multiplied by the appropriate site-to-
source conversion multipliers. 

The amount of energy provided by on-site renewable energy sources is equal to the 
amount of energy used by the building. A ZNE building may also consider embodied 
energy –the quantity of energy required to manufacture and supply to the point of use, 
the materials utilized for its building. 

Net Zero Energy Costs:  In a cost ZEB, the amount of money the utility pays the building 
owner for the energy the building exports to the grid is at least equal to the amount the 
owner pays the utility for the energy services and energy used over the year. 

Net Zero Energy Emissions:  A net-zero emissions building produces at least as much 
emissions-free renewable energy as it uses from emissions-producing energy sources.  
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Existing Definitions 

 

 

………….. And More 
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      Project Goal 

Converge on an industry-accepted national DOE 
definition for ZE that will support program and policy 
goals and encourage commercial new construction and 
major renovation projects to design, construct, and 
operate buildings that achieve a high level of energy 
efficiency.  
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     Project Guiding Principles 

A commercial zero energy building (ZEB) definition 
should: 

•

•

•

•

•
 

Create a standardized basis for identification of ZEBs 
for use by industry. 

Be capable of being measured and verified, and 
should be rigorous and transparent. 

Influence the design and operation of buildings to 
substantially reduce building operational energy 
consumption. 

Be clear and easy to understand by the industry and 
policy makers. 

Be durable, needing only infrequent updates. 
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Definition Development Process Overview 

1. Established project goals  

2. Conducted literature review  

3. Interviewed Subject Matter Experts 

4. Compiled results and prepared draft definitions, 
framework, nomenclature and metrics 

5. Convened Stakeholders to review results and 
discuss next steps needed  

6. Revised draft definitions, circulated for SME and 
Stakeholder feedback 

7. Public comment period – Completed 

8. Develop and publish common ZEB definitions, 
guidelines, nomenclature and metrics that can be 
broadly accepted  
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   Proposed Zero Energy Building (ZEB) Definition 

• An energy-efficient (building)* 
where the actual annual source 
energy consumption is balanced 
by on-site** renewable energy. 

* The term “building” could be replaced by – campus, portfolio, community. 
** Physical site boundary = energy boundary (building, campus, portfolio, 
community). 
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Nomenclature 

•

•

•

•

•

•

•

•

Annual 

Building 

Building energy 

Campus 

Community 

Delivered energy 

Energy 

Exported energy 

•

•

•

•

•

On-site renewable 

energy 

Portfolio 

Renewable energy 

Site boundary 

Source energy 
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Measurement and Implementation Guidelines 

1. Measurement 
boundaries for all 
definitions 

2. Energy accounting 
and measurements 

3. Source energy 
calculations Energy Type 

ENERGY STAR 

Source-Site Ratio, r 

Electricity 3.14 

Natural Gas 1.05 

Fuel Oil (1,2,4,5,6,Diesel, Kerosene) 1.01 

Propane & Liquid Propane 1.01 

Steam 1.20 

Hot Water 1.20 

Chilled Water 1.00 

Wood 1.0 

Coal/Coke 1.0 
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Status and Next Steps 

1. Conducted research and developed draft material 

2. Held stakeholder workshop 

3. Revised definitions and nomenclature, developed 

implementation guidelines with SME/Stakeholder 

input 

4. Conducted formal public comment period 

5. Collected and analyzing comments 

6. Publish common definitions, nomenclature and 

guidelines 



Resources 

Roger Grant   
rgrant@nibs.org 
 

Kent Peterson 
kent.peterson@p2seng.com   
 
Cody Taylor 
Cody.taylor@ee.doe.gov  
 
 
More information: 
www.doe.gov 
www.nibs.org  
www.wbdg.org 

mailto:rgrant@nibs.org
mailto:kent.peterson@p2seng.com
mailto:Cody.taylor@ee.doe.gov
http://www.wbdg.org/


Roy Torbert & Roy Buchert 

 

 

 

 

Rocky Mountain Institute & McDonald’s 
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MCDONALD’S NET ZERO ENERGY STUDY:  

 

INSIGHTS FOR THE QSR INDUSTRY 

APRIL 7TH, 2015 



NZE FOR QSRS IS A CHALLENGE COMPARED 

TO OTHER BUILDING TYPES 

19 

Energy Use Intensity (EUI) 

expressed in site 

kBtu/sqft/yr 

800 600 400 200 0 

QSR Average  

800 EUI 

Duke NZE Study  

491 EUI 

Baseline Prototype 

McDonald’s  

615 EUI 

Office Space Type Average 

67 EUI 

Typical Net-Zero Building 

20-30 EUI 

Convenience Store 

Average 

193 EUI 



KITCHEN EQUIPMENT DOMINATES ENERGY LOAD, 

BUT OTHER FACTORS ARE ALSO IMPORTANT 
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HOLISTIC ENERGY SOLUTION CAN 

REDUCE ENERGY INTENSITY BY OVER 60% 

Baseline Kitchen 
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Outside air 

control,  

Hood redesign, 

Radiant floor 

w/waste heat 

Evap cooling Heat loop 

(solar, waste, 

and ground 

source heat) 

Controls, 

subcooling, 

insulation 

Demand-

controlled 

Ventilation 

LEDs 

Daylighting  

and LEDs 

Best in 

class, 

insulation, 

controls, 

induction  

63% savings 

from baseline 

(before solar) 

0 

224 
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KEY THEME:  

REDUCE KITCHEN ENERGY CONSUMPTION 

Kitchen energy consumption has the most potential for further energy reductions 
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Solid Lines 

Represent 

Submetered 

Data 

Dashed Lines Represent 

Theoretical Energy from 

Transaction Data 

GAP = Opportunity 



LARGE FRACTION OF PROPOSED KITCHEN SAVINGS 

CAN BE ACHIEVED WITH AVAILABLE TECHNOLOGIES 

Energy Savings by Kitchen Equipment Category 

More than 65% of the impact can be 

unlocked today using existing technologies 

k
W

h
/d

a
y
 

Hooded Hot Process Unhooded Hot Process Unhooded Cold Process 

Reach-ins Sanitation Switch Gas to Electric 

23.2% 31.7% 48.2% 
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Baseline Commonly 

Available 
Cutting Edge Future 



SOLAR ECONOMICS KEY TO COST-EFFECTIVE NZE 

NPV Positive ECMs Net-Zero Energy ECMs Solar PV Required 

Net Present Value of 
Key Energy Conservation Measures (ECMs) 

24 Source: Team analysis 

•

•

•

Substantial savings 

possible from non-solar 

technology 

improvements 

 

NPV negative ECMs 

currently more cost 

effective than solar PV 

 

Cost effective NZE for 

QSRs will require 

development on 

several fronts 

•

•

•

Additional NPV 

positive ECMs 

Continued cost 

reduction of solar 

PV 

Options to access 

lower cost 

renewable energy 

(e.g. community 

solar)  

 

 



WITHOUT EFFICIENCY SUBSTANTIAL ADDITIONAL 

LAND REQUIRED TO ACHIEVE NZE 

Net Zero Energy with 2013 Prototype Restaurant 
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Additional Land Required for NZE 



EFFICIENCY ALLOWS NZE ON EXISTING LAND 

Net Zero Energy Recommended Scenario 
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No Additional Land Required 
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27 

RMI rendering of the NZE McDonald’s Concept  



KEY THEMES 

1. Systems thinking and integrative design are paramount  

2. Efficiency before renewable supply is most cost effective  

3. Transparency and collaboration with and between suppliers  

4. Transparency of performance about critical pieces of equipment 

5. Kitchen energy consumption has the most potential for further 

energy reductions 

6. Operations don’t need to change significantly, but can unlock 

opportunities 

7. Many of the ECMs identified are cost-effective over the life of the 

equipment 
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NEXT STEPS 
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1. Review & prioritize 

recommended energy efficiency 

strategies to further improve 

kitchen equipment efficiency 

and reduce costs. 

 

2. Engage with the restaurant 

industry and suppliers as 

appropriate to help drive 

improvements 

 

RMI rendering of the NZE McDonald’s Concept  

3. Apply efficiency solutions that make sense to new and existing 

restaurants 

 

4. Potentially design and build a pilot NZE restaurant in the future to act as a 

“learning lab” to test and validate new technologies  

 

 



THANK YOU  

WE LOOK FORWARD TO YOUR QUESTIONS 

RMI rendering of the NZE McDonald’s Concept  



Jason Robbins 

 

 

 

 

Walgreens 





Walgreens Boot Alliance 

We are a leader in the pharmacy & 
convenience store industry with 12,800 
locations in 25 countries 

•

•

•

•

•

•

12,800 drugstores 

340 distribution centers 

̶ Distributing to more than 180,000 

pharmacies 

Infusion and respiratory services facilities 

Specialty pharmacies 

Mail service facilities 

More than 700 in-store care clinics & 

worksite health & wellness centers (Take 

Care Health Systems) 



Vision 

©2013 Walgreen Co. All rights reserved. 34 

To create a showcase for 
innovative, sustainable, high-
performance design at a retail 
location without altering the 
operational characteristics of 
the store in order to make it as 
highly-scalable as possible. To 
share this information with the 
sustainability, architecture, and 
retail communities in a 
completely transparent fashion 
as a means of encouraging the 
adoption of green building 
practices wherever reasonably 
feasible. 



Vision 

©2013 Walgreen Co. All rights reserved. 35 



Project goals 

•

•

•

•

•

•

•

First net-zero energy retail 
store in the US 

LEED Platinum Certification 

Living Building Challenge Net 
Zero Certification 

Better Building Challenge 
Showcase project 

Green Chill Platinum 
certification 

ENERGY STAR 

Open before Thanksgiving 
2013 (14 months for design & 
construction) 

©2013 Walgreen Co. All rights reserved. 36 



Energy reduction strategies 

•

•

•

•

•

•

•

Ultra-high-efficiency mechanical and 

refrigeration system with carbon dioxide as the 

refrigerant 

• Uses 8 geothermal bore holes, each 550’ 

deep, as main heat source and heat sink 

All LED lighting 

Daylight harvesting 

Natural ventilation with operable windows 

5 separate dimming zones, including peak 

output reduction after dark 

Revolving door 

Building automation system and a weather 

station to allow building systems to react to 

local climate conditions 

©2013 Walgreen Co. All rights reserved. 37 









All LED Lighting  

•

•

•

•

Lighting Power Density of .9 W/sf 

5 daylighting zones in sales area 

Directional light distribution 
pattern to illuminate shelving and 
product 

Reduced HVAC load by 2.3 Tons 

 

 
 

 

 

©2013 Walgreen Co. All rights reserved. 41 





It’s not just about energy . . .  

•

•

•

•

•

•

•

Recycled of over 84% of the existing 

building 

Used natural and adaptive plant species 

and eliminated water used for irrigation 

All low flow water fixtures 

Stormwater from the site is captured 

beneath the parking lot and allowed to 

percolate back into the soil 

Low-VOC finishes and fixtures used 

throughout the space 

Electric vehicle charging station 

Educational signage throughout the site, 

including a viewable mechanical space. 

©2013 Walgreen Co. All rights reserved. 43 



Happy and healthy 

©2013 Walgreen Co. All rights reserved. 44 



The Results 

©2013 Walgreen Co. All rights reserved. 45 

Chicago Average 

Oak Park GSHP 

First 12 Months 

Detailed Energy 
Model 

0%

20%

40%

60%

80%

100%

120%

Net zero predicted energy use comparison (not 
including solar and wind energy production) 



The Results 

©2013 Walgreen Co. All rights reserved. 46 
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The Results 

Predicted EUI = -5 

Actual EUI after 1st year of operation = 20 

Several corrective measures taken from 

issues found during commissioning.   

–

–

–

–

–

–

–

Replacing oversized refrigeration compressors 

Re-piping dedicated outside air handler 

Diagnosing and repairing anti-condensate 

heaters 

Dimming system properly set up 

Replaced incorrect lighting fixtures 

Security system lighting override 

Malfunctioning Gas cooler 



Additional Resources 

 



For More Information 
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•

•

•

•

National Institute of Building Science 
• Sign up for project notifications 

Rocky Mountain Institute 
• Efficiency and Renewables on the Menu for 

McDonald’s 

Walgreens 
•

•

•

Net Zero Energy Retail Store showcase project 

Press Release 

Facebook page 

Department of Energy 
• Zero Energy Buildings definition project (to go live in 

coming weeks) 
 

 

 

 

http://www.nibs.org/?page=contact
http://www.nibs.org/?page=contact
http://www.nibs.org/?page=contact
http://www.nibs.org/?page=contact
http://www.nibs.org/?page=contact
http://blog.rmi.org/blog_2015_03_17_efficiency_and_renewables_mcdonalds
http://blog.rmi.org/blog_2015_03_17_efficiency_and_renewables_mcdonalds
https://www4.eere.energy.gov/challenge/showcase/walgreens/retail-pharmacy-evanston
https://www4.eere.energy.gov/challenge/showcase/walgreens/retail-pharmacy-evanston
http://news.walgreens.com/press-releases/general-news/walgreens-debuts-nations-first-net-zero-energy-retail-store-in-evanston-ill.htm
https://www.facebook.com/pages/Walgreens-Net-Zero-Community/141953242640364
http://energy.gov/eere/buildings/zero-energy-buildings
http://energy.gov/eere/buildings/zero-energy-buildings
http://energy.gov/eere/buildings/zero-energy-buildings


Q & A 



Join us at the Better Buildings Summit 
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Learn more: energy.gov/betterbuildings/summit 

Registration is now open! 

WHO: 800+ Better Buildings partners and stakeholders 

and nearly 200 speakers will share demonstrated and 

proven solutions.  

 

WHAT: 2 ½ days of sessions and meetings focused on the 

sharing of the most successful energy efficiency 

strategies. There will be plenty of time for attendees to ask 

questions, network, and exchange new ideas. 

 

WHEN: May 27-29, 2015 

 

WHERE: Washington D.C. 

 
It only happens once a year, so don’t miss it!  

Quick links: 
• Agenda at-a-glance 

• Register today 

• Reserve your hotel 

room 

http://www1.eere.energy.gov/buildings/betterbuildings/summit/documents/DOE_BB_Agenda_At_A_Glance_1Page_v9_508.pdf
http://www1.eere.energy.gov/buildings/betterbuildings/summit/documents/DOE_BB_Agenda_At_A_Glance_1Page_v9_508.pdf
http://www1.eere.energy.gov/buildings/betterbuildings/summit/documents/DOE_BB_Agenda_At_A_Glance_1Page_v9_508.pdf
http://www1.eere.energy.gov/buildings/betterbuildings/summit/documents/DOE_BB_Agenda_At_A_Glance_1Page_v9_508.pdf
http://www1.eere.energy.gov/buildings/betterbuildings/summit/documents/DOE_BB_Agenda_At_A_Glance_1Page_v9_508.pdf
https://ww2.eventrebels.com/er/Registration/StepRegInfo.jsp?ActivityID=11550&StepNumber=1
https://aws.passkey.com/event/12249612/owner/1786/home
https://aws.passkey.com/event/12249612/owner/1786/home


Additional Questions? Feel Free to 

Contact Us 
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betterbuildingswebinars@ee.doe.gov 

Today’s 

Presenters 

Roger Grant 

National Institute of Building Sciences 

rgrant@nibs.org    

 

Roy Torbert 

Rocky Mountain Institute 

rtorbert@rmi.org  

Roy Buchert 

McDonald’s 

 

Jason Robbins 

Walgreens 

 

DOE 

Program 

Leads 

 

Holly Carr 

DOE, Better Buildings Challenge 

holly.carr@EE.Doe.Gov  

 

Kristen Taddonio 

DOE, Better Buildings Alliance 

kristen.taddonio@EE.Doe.Gov  

Program 

Support 

Zach Abrams 

ICF International 

zach.abrams@icfi.com  

John Jameson 

ICF International 

john.jameson@icfi.com  

Follow us on Twitter @BetterBldgsDOE 

mailto:betterbuildingswebinars@ee.doe.gov
mailto:rgrant@nibs.org
mailto:rtorbert@rmi.org
mailto:mike.guldenstern@e2sllc.net
mailto:holly.carr@EE.Doe.Gov
mailto:kristen.taddonio@EE.Doe.Gov
mailto:zach.abrams@icfi.com
mailto:john.jameson@icfi.com
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